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some enzymes of nitrogen assimilation and the 
ATPase complex involved in photophosphoryla- 
tion. Isolation of cytochromes and other com- 
ponents of the electron-transport chain is 
described in detail. There is also’ a section on 
freeze-fracture and freeze-etching techniques for 
examining chloroplast membrane structure. 
The book is well laid out with a pleasant type- 
face and the uniformity in style between different 
chapters says a great deal for the co-ordinating 
efforts of the editors. The index is reasonably good 
and there are few misprints. 
Overall, the book seems expensive but fulfils its 
purpose admirably and is worth the price. This 
reviewer has had no practical experience of experi- 
ments with nucleic acids and protein synthesis, but 
would not hesitate to ‘have a go’ with the aid of 
this book. 
B. Halliwell 
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In view of the huge and costly amounts of nitrogen 
fertiliser that are used in agriculture much atten- 
tion has rightly been given to the energy intensive 
process of biological nitrogen fixation and ways of 
exploiting it. We hear less about the other side of 
the nitrogen cycle, bacterial denitrification of fixed 
nitrogen back to dinitrogen gas. Logically, this 
process deserves an equal degree of attention by 
scientists. If we could discourage this enormously 
wasteful loss of nitrate from the soild, it would not 
be necessary to replenish it so much. This book 
gives a clear description of present knowledge 
about all aspects of denitrification. The author 
does not spare us the bad news. Denitrifiers are 
ubiquitous and we are stuck with them. At least, as 
more becomes known about them, we can learn 
what not to do. For example, addition of organic 
manures causes the anaerobic conditions in which 
denitrifiers thrive. 
The book is written in a forceful style, and gives 
a comprehensive description of what is known 
about the denitrifying bacteria and their activities. 
The denitrifiers cover a wide range of genera and 
taxonomically have few common features. The 
biochemistry and enzymology of the denitrifi- 
cation, via nitrite then (surprisingly) nitric oxide 
nitrous oxide, and finally dinitrogen, is covered in 
as much detail as available. While some bacteria 
carry out the whole process, specialists can be 
found which exploit each particular section of the 
pathway in their energy metabolism. 
Indeed not all bacteria use nitrate as a respira- 
tory substrate in this way; some reduce it to 
ammonia instead and are wholly beneficial. The 
great diversity of nitrogen metabolism is exem- 
plified by the extraordinary observation that there 
are strains of Azospirillum and Rhizobium which 
can fix dinitrogen using energy derived from simul- 
taneous denitrification. 
The second half of the book is devoted to the 
ecology of denitrification in the soil. The tech- 
niques employed to assess the extent of denitrifica- 
tion in the field are described. Despite their 
associated problems these are necessary to assess 
the conditions which favour denitrification (water- 
logged soils) and what we can do to inhibit it (not 
much). Denitrification can be managed, to some 
extent and even exploited, in removal of nitrate 
from waste waters, one of its few beneficial 
effects. The book gives hope that although we 
cannot beat the denitrifiers we can at least learn to 
live with them. 
R. Cammack 
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